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PREVENTION OF ADHESIONS 



Background of the Invention 



It is well established that post-operative adhesions develop in the vast majority of patients 
after surgery. Injury or inflammation in the peritoneal cavity produces a fibrous exudate. As a 
result, the serosal surfaces stick together. The fibrous exudate may be absorbed or invaded by 
fibroblasts to form a permanent fibrous adhesion. 

Removal of fibrin before it is invaded by fibroblasts prevents the formation of permanent 
fibrous adhesions. Removal of fibrin occurs due to the fibrinolytic activity of the peritoneal 
cavity. Fibrinolytic activity can vary as a result of surgery. Fibrinolytic activity is absent from a 
peritoneal wound during the first 48 hours after surgery. However, there is a gradual increase after 
this time up to 8 days when the peritoneum heals. The source of the fibinolytic activity is found 
in the mesothelial cells. It is postulated that the absence of definitive mesothelial cells with their 
associated fibrinolytic activity may facilitate adhesion formation by allowing fibroplasm to occur 
before definitive mesothelial cells have grown between and separated the two opposed surfaces 
of a fibrinous adhesion. 

The molecular events underlying peritoneal wound healing and development of fibrous 
adhesions are complex and multifactoraL The cascade of events that leads to peritoneal wound 
repair in many aspects resembles those that occur during skin woimd healing, which is 
characterized by inflammation, cellular migration, proliferation, phenotypic differentiation and 
tissue remodeling. Tissue remodeling involves deposition and degradation of the extracellular 
matrix, which are highly regulated processes, occurs throughout wound repair, and are influenced 
by a host of locally expressed growth factors, cytokines and eicosanoids. The extracellular matrix 
is a dynamic component capable of modulating various cellular activities including cell-cell 
interaction, proliferation, differentiation and sequestering potent biological response modifiers 
from the woimd environment. In addition, it has become clear that excess production and 
deposition of the extracellular matrix is a key factor in producing tissue fibrosis throughout the 
body including the development of peritoneal adhesions. 
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It has been suggested that serine proteases and metalloproteinases not only play a critical 
role in various stages of normal wound repair, but are involved in enhanced breakdown of the 
major components of the extracellular matrix in pathological wound healing. Matrix 
metalloproteinases ("MMPs") are members of a family of zinc proteases which hydrolyze various 
5 components of the extracellular matrix such as coUagens, fibronectin, laminin, elastin and 
protoglycans. Seventeen different MMPs have been isolated and characterized, which based on 
their substrate specificity are divided into several subgroups: collagenases (MMP-1, MMP-8, 
MMP-13), gelatineses (MMP-2 and MMP-9X stromalysins (MMP-3, MMP-7, MMP-10, MMP- 
11), matrilysins (MMP-9), and the newly discovered membrane-type MMPs (MT-MMPl to 

1 0 MT-MMP-4 or MMP- 1 4 to MMP- 1 7). The catalytic activity of MMPs is regulated at least in part 
by a group of proteins referred to as tissue inhibitors of matrix metalloproteineases or TIMPs. 
Four TIMPs have been identified and are referred to as TIMP- 1 , TIMP-2, TIMP-3 and TIMP-4. 
A coordinated expression and balance between the production of MMPs and TIMPs is an 

" J important step in tissue remodeling. In general, MMPs are not expressed constitutively in vivo 

15 in adult tissues, but they are induced in response to various stimuli including proinflammatory 
cytokines, growth factors and hormones. MMPs are also induced in tissues that normally undergo 
extensive remodeling such as the endometrium during the menstrual cycle and wounds during 
healing. Furthermore, an important feature of the MMPs is that they are produced as inactive 
proenzymes and require activation, which is achieved by various factors including several serine 

20 proteineases such as plasmin, trypsin and neutrophil elastase. In contrast, the expression of 
TIMPs is wide spread in many tissues and is regulated in co-ordination with MMPs. TIMP-1 and 
TIMP-2 inhibit the activity of all MMPs by forming a high affinity complex in a 1:1 ratio. In 
addition to inhibiting the MMPs activity, TIMPs have also been shown to have growth factor like 
activity by stimulating cell growth, 

25 Thus, for normal peritoneal healing to occur, the availability of these molecules must be 

optimal, precise, and synchronized. Inhibition, interruption, or excess expression of these 
molecules seems to be responsible for failure in normal healing, resulting in either impairment 
or excess tissue formation (adhesion development). Although the role of growth factors, 
cytokines, eicosanoids and serine proteinases have been investigated in relation to peritoneal 

30 woimd repair and adhesion formation, there is no information currently available in respect to 
the expression of MMPs and TIMPs in the peritoneal environment. 
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The formation of intraperitoneal fibrous adhesions is a complex process that involves 
migration and mitosis of a variety of cell types, including inflammatory cells, mesothelial cells, 
and fibroblasts. Peptide grov^ factors and their receptors may play key roles in regulating many 
aspects of adhesion formation. Grov^h factors, such as epidermal growth factor (EGF), and 
transforming growth factor-P (TGF-P) may directly influence adhesion formation. 

Summary of the Invention 

It has nov^ been discovered that an unbalanced level of MMP-1 and TIMP-1 in a 
human subject, high TIMP-1 expression, and the association of a major portion of MMP-1 in 
complex with TIMP-1 may be major contributing factors in the peritoneal environment by 
providing a favorable condition for adhesion development. This discovery has lead to the 
development of novel methods for treating surgical adhesions, for diagnosing the probability 
of developing adhesion formation, and for preparing pharmaceutical formulations for reducing 
or preventing adhesions. 

In one particular aspect of the invention, a method for the prevention or remediation of 
surgical adhesions comprises treating a patient at risk of having such adhesions with a 
therapeutic formulation selected form the group consisting of antibodies to TIMP-1 and 
TIMP-1 antisense oligonucleotides. Treatment with TIMP-1 antibodies results in the 
alteration of local levels of both TIMP-l and MMP. Antisense oligonucleotides can be 
targeted to a specific gene's mRNA destruction to inhibit the synthesis of proteins* 

In another aspect of this invention, antibodies to TIMP-1 are disclosed and used to 
formulate a therapeutic formulation for the treatment or prevention of surgical adhesions. The 
antibodies can be polyclonal antibodies, monoclonal antibodies or Fab fragments. The 
formulation can include suitable carriers and adjuvants. A particularly preferred carrier is a 
hyaluronic acid matrix, which can be derivatized, underivatized or cross-linked. 

An additional aspect of this invention involves a method for the detection of a 
predisposition in a subject to adhesion formation which comprises the detection of elevated 
levels of TIMP-1 in a human subject. Once detected, the predisposition for adhesion 
formation can then be treated using the procedure of this invention. 
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Brief Description of the Drawing s 

Figure 1 is a diagram showing the expression of MMP-1 in intraperitoneal tissue. 
Figure 2 is a diagram showing the expression of TIMP-1 in intraperitoneal tissue. 
Figure 3 is a diagram showing the co-expression of MMP-1 and TIMP-l in intraperitoneal 

tissue. 

Figure 4 is a diagram showing MMP-1 production levels. 

Figure 5 is a diagram showing the comparative levels of TIMP-1 production in mild as 
compared to extensive adhesions. 

Figure 6 is a diagram showing the comparative levels of TIMP-1 expression in the female 
peritoneal environment for both pre-menopausal and post-menopausal women. 

Detailed Description of the Invention 

An important area for the prevention of adhesion formation is the modulation of growth 
factors and cytokines. The present invention provides for the &st time a comparative analysis of 
the level of expression of MMP-1, TIMP-1 and MMP-1 /TIMP-1 in various tissues witliin the 
peritoneal cavity and peritoneal fluids of patients who were undergoing pelvic/abdominal surgical 
procedures. The results indicate that interstitial coUagenase or MMP-1, which degrades type I^ 
II, II and VII collagensj is expressed at a significantly higher level in ovaries and fallopian tubes 
compared to skin, fascia, parietal peritoneum, omentum, uterus, and large bowU as well as fibrous 
adhesions, with lowest levels associated with skin. Also, in peritoneal fluid the level of MMP-1 
is low and comparable to that detected in skin, which under normal conditions expresses low to 
undetectable levels of MMPs. Comparatively, adhesions express a moderate level of MMP-1, 
which is significantly lower than in ovaries and higher than in skin. 

In contrast to MMP-1, the expression of TIMP-1 in tissues was highest in adhesions with 
ranges from 2 to 8 fold higher, but approximately 1 .5 fold lower than that detected in peritoneal 
fluid. These results suggest that in the peritoneal environment, tissues such as ovaries, fallopian 
tubes and uterus express higher levels of MMP-1 and TIMP-1 . The results are consistent without 
regard to the cause of trauma, i.e. ovaries, fallopian tubes and uterus appear to be more 
susceptible to adhesion formation following trauma, irrespective of whether it is caused by 
physical, cytotoxic, inflammatory or immimological factors. This may be due to high levels of 
TIMP-1 expression which inactivates all the MMPs including MMP-1 by forming complexes 
with TIMPs in a 1:1 ratio. 
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In support of this conclusion, we observed that in patients with extensive adhesions, the 
level of TIMP-1 expression was substantially higher than those with moderate or mild adhesions. 
Although there appears to be a trend for higher TIMP- 1 expression in patients with extensive 
adhesions, due to variability in the number of patients within each group and inconsistency in the 
type of tissues collected during sampling, it is difficult to reach a conclusion at the present time 
regarding the levels in patients with and without adhesions. The results further indicate that the 
level of MMP-1 /TIMP-1 complex in the ovaries and uterus is the highest, compared to other 
tissues, and corresponds to 55 to 70% of total MMP-1 level expressed in these tissues. Such a 
relationship between the level of MMP-1 /TIMP-1 complex, and the level of total MMP-1 was 
also observed in other tissues, with levels ranging from 37% to 69%, 

Peritoneal fluid is also regarded to play a key role in development of adhesion formation, 
due to the presence of various factors. With regard to the peritoneal fluid, MMP-1 and MMP-1 
/TIMP-1 complex was low compared to their tissue levels. However, peritoneal fluid contained 
the highest level of TIMP- L Furthermore, the adhesions also express a low level of MMP-1 and 
MMP-l/TIMP-1 complex, while they expressed the second highest level of TIMP-1 compared 
to other tissues. It would appear that 1 00% of total MMP- 1 detected in peritoneal fluids and 65% 
in the adhesions was in complex with TIMP-1 . This suggests that the role of peritoneal fluid in 
the context of adhesion formation favors matrix deposition rather than degradation, and is 
consistent with the clinical impression. Thus, once an adhesion develops, it will persist and does 
not spontaneously resolve. Furthermore, this milieu favors extracellular matrix deposition, and 
is consistent with clinical reports that adhesions become thicker and more dense over time. 
Although the adhesions examined in this report are mature and far less dynamic, our data suggest 
that they appear to exist imder a molecular environment which prevents proteolytic enzyme 
degradation by MMPs. Furthermore, in addition to inhibiting the activity of the MMPs, TIMP-1 
has been demonstrated to have growth factor Uke activity by stimulating cell grovrth. Because of 
the high content of TIMP-1 in the peritoneal fluid, TIMP-1 may have a stimulatory effect on cell 
growth, including fibroblasts which migrate into the site of injury at the initial stage of adhesion 
formation. 

Potentially, several growth factors, cytokines and eicosanoids, which are expressed by 
these tissues and present in the peritoneal fluid, can regulate the expression of MMPs and TIMPs. 
In addition, in tissues such as the uterus and the ovary, the expression of MMPs and TIMPs has 
been shown to be regulated by ovarian steroids and gonadotropins, respectively. In this respect, 
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MMPs have been associated with endometrial breakdown during the menstrual cycle and 
progesterone has been reported to inhibit the expression of a selective number of MMPs in this 
tissue. Among the growth factors and cytokines, it is well established that excess production of 
TGF-p in various tissues leads to pathological fibrosis including peritoneal adhesions. In general, 
the effect of TGF-P on tissue fibrosis occurs through increasing synthesis and deposition of 
extracellular matrix and decreasing their degradation through differential regulation of MMPs 
and TIMPs. In fibroblasts, TGF-p inhibits MMP-1, stimulates TIMP-1 expression and prevents 
plasmin generation by increasing the expression of plasminogen activator inhibitor (PAI-I), 
allowing the tmopposed deposition of extracellular matrix. Fibrous adhesions and peritoneal 
fluid express elevated levels of TGF-p 1 during the early stages of woimd repair and treatment of 
myometrial smooth muscle cells and adhesion fibroblasts with TGF-p result in differential 
regulation of ccl procollagen, fibronectin, TIMP-1 and MMP-1 mRNA expression in these cells. 
Furthermore, TGF-p 1 has been shown to suppress the expression of MMP-3 (steromiysin 1) in 
fibroblasts and MMP-7 (Matrilysin ) in endometrial epithelial cells. It has also been reported that 
resting keritinocytes in normal skin do not express MMP-1 and MMP-3. 

It appears that for normal healing to proceed, the expression and availability of the 
molecules must be optimal, precise and synchronized. Inhibition, interruption or excess 
expression of these molecules seem to be responsible for the failure of normal healing, either 
impairment (nonhealing) or excess tissue formation (adhesion development). In this regard our 
data provide the first evidence that an unbalanced level of MMP-1 and TIMP-1, high TIMP-1 
expression, and association of a major portion of MMP-I in complex with TIMP-1 may be major 
contributing factors in the peritoneal environment which provide a favorable condition leading 
to adhesion development. 

To test our hypothesis, we assessed whether MMP and TIMP expression is altered in 
patients who do or do not have adhesions, as well as whether there is tissue variation within the 
peritoneal environment which may influence likelihood of adhesions. The present study 
comparatively examined the expression of MMP-1, TIMP-1 and MMP- 1 /TIMP-1 complex in 
various intraperitoneal tissues including parietal peritoneum, uterus, fallopian tube, ovary, bowel, 
omentum and adhesions as well as in skin, fascia, and peritoneal fluids in patients who were 
undergoing abdominal/pelvic surgical procedures. 
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EXAMPLE 

Tissue specimens including skin, fascia, parietal peritoneum, uterus, fallopian tube, ovary, 
large bowel, omentum and adhesion, as well as peritoneal fluids were collected from patients 
(N=55) who were undergoing abdominal/pelvic surgical procedures. Peritoneal fluids were 
excluded if the fluids became contaminated with blood during the collection. Thus, peritoneal 
fluid from 15 patients were analyzed. The collection of the tissues and peritoneal fluid from these 
patients was approved by the Institutional Review Board from each individual institution prior 
to initiation of the study. All patients gave informed written consent prior to tissue collection. 

The patient's pelvic findings at surgery were used to asses the type of adhesions. The 
extent of adhesion formation was determined and classified based on their severity as previously 
described. In female patients, adhesions involving only a small area, usually the tubes and 
ovaries, and iysed with ease were categorized as minor, adhesions involving larger areas were 
classified moderate, and more vascular and cohesive adhesions were categorized as extensive. 
In male patients, adhesions were categorized in a similar manner, although the patients were 
undergoing various gastrointestinal surgical procedures. 

After collection, the tissues pieces were divided into multiple portions and one portion 
was subjected to extraction of MMPs and TIMPs according to the protocol described in the 
ELISA kits and established in our laboratory. Prior to the ELIS A assay, the total protein content 
of the tissue extracts were determined using a standard protein assay kit (Bio-Rad, Hercules CA). 
An equal amount of the tissue extracts and peritoneal fluids were assayed using human specific 
ELISA'sforMMP-l,TIMP-l andMMP-l/TIMP-1 complex with limits of detection of 1.7, 1.25 
and L5 ng/ml, respectively, measuring the total MMP-1 (free and in complex with TIMP-1, but 
not with a2-macroglobulin), total TIMP-l(free and in complex with MMPs ) and MMP-l/TIMP- 
1 complex (activated MMP-1 that has subsequently been complexed with TIMP-1). The ELISA 
kits were purchased from Oncogen Sciences (Cambridge MA) and used according to the 
procedures provided by the manufacturers. Data are expressed as mean ± SEM and significance 
was defined as P<0.05. The data were statistically analyzed using one way analysis of variance 
(ANOVA) and Dunn's multiple test and presented as ng of MMPs or TIMPs/ mg of total protein. 
Of the 55 patients, 45 were female and 10 were male, ranging in age from 24 to 83. Among the 
female patients, 13 were postmenopausal and 32 were premenopausal, of whom 23 had previous 
invasive and noninvasive pelvic surgical procedures which included cesarean sections, bilateral 
tubal intervention, appendectomy, ovarian cystectomy, hysterectomy and/or treatment for 
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endometriosis. Based on each premenopausal patient's last menstrual period and endometrial 
histology, 9 patients were in the proliferative phase and 23 were in the secretory phase of the 
menstrual cycle. 

Irrespective of the patients age, gender, medical diagnosis and pervious medical history, 
all the tissue extracts and peritoneal fluids express MMP-1, TIMP-I and MMP-l/TIMP-1 
complex. However, the tissues and peritoneal fluids express a significantly higher TIMP-1 
compared to MMP-1 or MMP-l/TIMP-1, with ranges from 2 to 10 fold higher (P<0.05). There 
were also significant variations in the levels of MMP-1, TIMP-1 and MMP-l/TIMP-1 expression 
in tissues and peritoneal fluid within and among the patients, ranging from 2 fold higher for 
MMP-1 and MMPl/TIMP-1 and up to 10 fold higher for TIMP-1 ( P<0.05). The ovaries 
appeared to express a significantly higher level of MMP-1, followed by fallopian tube, large 
bowel, uterus, omentum, adhesion, parietal peritoneum, fascia, peritoneal fluid and skin 
(P<0.001). In contrast, the highest level of TIMP-1 expression was found in peritoneal fluid, 
followed by adhesions, large bowel, uterus, fallopian tube, ovary, peritoneum, omentum, skin and 
fascia (P<0.01). 

In the adhesions, the level of TIMP-1 expression was substantially higher in patients with 
extensive adhesion, compared to moderate to mild adhesion, but was not significant. In general, 
the mean levels of TIMP-1, but not MMP-1 and MMP-l/TIMP-1 complex were substantially 
higher in all the tissues and peritoneal fluids of pre-menopausal patients compared to 
postmenopausal patients. Comparatively, the levels of MMP-l/TIMP-1 complex expression were 
similar to that of MMP-1 in the tissue extracts and peritoneal fluids, with highest level expression 
found in the ovary (P<0.05). 

With respect to the type of adhesions, the peritoneal fluid of patients with extensive 
adhesions had a substantially higher TIMP-1. Compared to peritoneal fluid, parietal peritoneum 
from all patients expressed more MMP-1, but significantly lower TIMP-1 (P<0.003), with both 
expressing equal amounts of MMPl /TIMP-1 complex. Adhesions and skin expressed the lowest 
MMP-1 and TIMP-1 compared to other tissues. However, despite variability among the number 
of tissue samples, it appears that in patients with extensive adhesions, the adhesions expressed 
substantially more TIMP-1 than those with moderate adhesions. Essentially, most if not all the 
MMP-1 appears to be associated in complex with TIMP-1 , both in peritoneal fluid and in all the 
tissues examined, ranging from 38% (fallopian tube) to 100% (peritoneal fluid). 
What is claimed is: 
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Claims 



1 . A method for the prevent or remediation of surgical adhesions comprising treating a 
patient at risk of having such adhesions vdth a therapeutic formulation selected from the group 
consisting of antibodies to TIMP-1 and TIMP-1 antisense oligonucleotides. 

2. The method of claim 1 wherein the therapeutic formulation comprises TIMP-1 antibodies. 

3. The method of claim 1 wherein the therapeutic formulation comprises TIMP-1 antisense 
oligonucleotides. 

4. An antibody to TIMP- 1 , 

5. The antibody of claim 4 which is a monoclonal antibody. 

6. The antibody of claim 4 which is a polyclonal antibody. 

7. A pharmaceutical formulation comprising the antibody of claim 4. 

8. The pharmaceutical formulation of claim 7 which includes a suitable carrier. 

9. The pharmaceutical formulation of claim 8 wherein the carrier is hyaluronic acid. 

10. A method of determining whether a human subject is predisposed to develop adhesions 
during or following a surgery comprising measuring the amount of TIMP-1 in the subject, and 
determining whether the amount of TIMP-1 is elevated or within normal ranges 
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Attorney Docket No. G065 1/7026 



DECLARATION FOR PATENT APPLICATION 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name.. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an 
original, first and joint inventor (if plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention entitled 

PREVENTION OF ADHESIONS 

the specification of which is attached hereto unless the following is checked: 

[X] was filed on October 1, 1999, as United States Application No. PCT/US99/23014, 
bearing attorney docket No. G065 1/7000 WO, and was amended on (if appHcable). 

I hereby state that I have reviewed and understand the contents of the above identified 
specification, including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to the examination of this 
application in accordance with Title 37, Code of Federal Regulations, §1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, §119(a)-(d) or 
§365(b) of any foreign application(s) for patent or inventor's certificate, or section 365(a) of any 
PCT International application designating at least one country other than the United States listed 
below and have also identified below any foreign application for patent or inventor's certificate 
or PCT International application having a filing date before that of the application on which 
priority is claimed: 

Prior Foreign PCT International Application(s)and any priority claims under 35 U.S.C, §§119 
and 365(a),(b): 

Priority 
Claimed 

[x][] 

PCT/USOO/02988 PCT February 4, 2000 YES NO 

I hereby claim the benefit under Title 35, United States Code, §1 19(e) of any United States 
provisional application(s) listed below: 

60/102,869 October 2, 1998 

(Application Number) (filing date) 

(Application Number) (filing date) 



Serial No.: PCT/US99/23014 



Page 2 



I hereby claim the benefit under Title 35, United States Code, §120 of any United States 
application(s), or §365(c) of any PCT International application(s) designating the United States 
of America listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCT International application in the 
manner provided by the first paragraph of Title 35, United States Code, §112, 1 acknowledge the 
duty to disclose material information as defined in Title 37, Code of Federal Regulations, §1.56 
which became available between the filing date of the prior application and the national or PCT 
International filing date of this application: 

PCT/USOO/02899 04 February 2000 published 

(Application No.) (filing date) (status-patented, pending, abandoned) 

(Application No.) (filing date) (status-patented, pending, abandoned) 

PCT International Applications designating the United States: 



(PCT Appl. No.) 



(U.S. Sen No.) (PCT filing date) 



(status-patented,pending,abandoned) 



I hereby appoint the following attorney(s) and/or agent(s) to prosecute this application and to 
transact all business in the Patent and Trademark Office connected therewith: 



Robert M. Abrahamsen 4 0,886 

Eric Amundsen 46^r54^ 

John N. Anastasi 22^5 
Ilan Barzilay 

Gary S. Engelson 3i42S 
Neil P. Ferraro 

Thomas G. Field, III 45,596. 

Stephen R. Finch 42.534 

Edward R. Gates 31M^ 

Richard F. Giunta 3£lJM 

Peter J. Gordon 3 5,164 

William G. Gosz 27J87 

Lawrence M. Green 2 9,384 

George L. Greenfield \Z^^^ 

James M. Hanifin, Jr. 32J^ 

Therese A. Hendricks 30^ 

Steven J. Henry 27,900 



Jason M. Honeyman 
Robert E. Hunt 
Ronald J. Kransdorf 
Peter C. Lando 
M. Brad Lawrence 
Helen C. Lockhart 
Matthew B. Lowrie 
William R. McClellan 
Daniel P. McLoughlin 
James H. Morris 
M. Lawrence Oliverio 
Timothy J. Oyer 
Edward F. Perlman 
Michael J. Pomianek 
Elizabeth R. Plumer 
Randy J. Pritzker 
Robert E. Rigby, Jr. 
Edward J. Russavage 



3.4,^ 
P4L2iO 
32JM 
38^ 
29J29 

34m 
30,915 



28,105 

36^ 
35,986 
^04 

43^, 



Stanley Sacks 
Christopher S. Schultz 
Alan B, Sherr 
Robert A. Skrivanek, Jr. 
Alan W. Steele 
Mark Steinberg 
Joseph Teja, Jr. 
John R. Van Amsterdam 
Michael G. Verga 
Robert H. Walat 
Lisa E. Winsor 
David Wolf 
Douglas R. Wolf 



3:^9 

4^8 
40^ 

45^57 
40,212 
39^0 
46,324 
453S5 
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Address all telephone calls to William G. Gosz at telephone no. (617) 720-3500. Address all 
correspondence to: 

William-G^Qpsz 
c/o WoJ£jG^eetrfteH-&rSa^ 
Fe^dgri^l .Kes ^e Plaza 

B oston, MA 02210-22 11 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willftil false statements may jeopardize the validity of the application or any 
patent issued thereon. 



Inventor's sigi 
Full name of 
Citizenship 
Residence: 




or joint inventor: 



Post Office Address: 



' Date 



IjASSAR CHEGINj 
U.S.A. 

6813 N.W. 90* Street 
Gainesville, FL 32650 
6813 N.W. 90* Street 
Gainsville, FL 32650 



PI 



Inventor's signature 

Full name of third joint inventor: 

Citizenship: 

Residence: 

Post Office Address: 



Date 



JAMES BURNS 
U.S.A. 

182StandishRoad, 
Watertown,MA 04122 
182 Standish Road, 
Watertown, MA 04122 



Jo.: PCX 




Ij/ventor * s^'signature 

^ull name of second joint inventor: 

Citizenship: 

Residence: 

Post Office Address: 



MICHAEL DIAMOND 
U.S.A. 

45 Oxford Road, Grosse 
Pointe,MI 48236 "^ 
45 Oxford Road, Grosse 
Pointe, MI 48236 



Inventor's signature 

Full name of first or joint inventor: 

Citizenship: 

Residence: 

Post Office Address: 



LENA HOLMDAHL 
Sweden 

Sofiehojdsvagen 2C, 5-441- 
43, SWEDEN 
Sofiehojdsvagen 2C, 5-441- 
43, SWEDEN 



Attorney Docket No. G065 1/7026 



DECLARATION FOR PATENT APPLICATION 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name.. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an 
original, first and joint inventor (if plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention entitled 

PREVENTION OF ADHESIONS 

the specification of which is attached hereto unless the following is checked: 

[X] was filed on October 1, 1999, as United States Application No. PCTAJS99/23014, 
bearing attorney docket No. G0651/7000WO, and was amended on (if applicable). 

I hereby state that I have reviewed and imderstand the contents of the above identified 
specification, including the claims, as amended by any amendment referred to above, 

I acknowledge the duty to disclose information which is material to the examination of this 
application in accordance with Title 37, Code of Federal Regulations, §1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, §119(a)"(d) or 
§365(b) of any foreign application(s) for patent or inventor's certificate, or section 365(a) of any 
PCT International application designating at least one country other than the United States listed 
below and have also identified below any foreign application for patent or inventor's certificate 
or PCT International application having a fiUng date before that of the application on which 
priority is claimed: 

Prior Foreign PCT International Application(s)and any priority claims under 35 U.S.C. §§119 
and 365(a),(b): 

Priority 
Claimed 

[X] [ ] 

PCT/USOO/02988 PCT February 4, 2000 YES NO 

I hereby claim the benefit under Title 35, United States Code, § 119(e) of any United States 
provisional application(s) listed below: 

60/102,869 October 2, 1998 

(Application Number) (filing date) 

(Application Number) (filing date) 



Serial No,: PCT/US99/23014 
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I hereby claim the benefit under Title 35, United States Code, §120 of any United States 
application(s), or §365(c) of any PCT International application(s) designating the United States 
of America listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCT International application in the 
manner provided by the first paragraph of Title 35, United States Code, §112, 1 acknowledge the 
duty to disclose material information as defined in Title 37, Code of Federal Regulations, §1.56 
which became available between the filing date of the prior application and the national or PCT 
International filing date of this application: 

PCT/USOO/02899 04 February 2000 published 

(Application No.) (filing date) (status-patented, pending, abandoned) 



(Application No.) (filing date) (status-patented, pending, abandoned) 

PCT International Applications designating the United States: 



(PCT Appl. No.) (U.S. Ser. No.) (PCT filing date) (status-patented,pending,abandoned) 



I hereby appoint the following attorney(s) and/or agent(s) to prosecute this application and to 
transact all business in the Patent and Trademark Office connected therewith: 



Robert M. Abrahamsen 


40,886 


Jason M. Honeyman 


31,624 


Stanley Sacks 


19,900 


Eric Amundsen 


46,518 


Robert E. Hunt 


39,231 


Christopher S. Schultz 


37,929 


John N. Anastasi 


37,765 


Ronald J. Kransdorf 


20,004 


Alan B. Sherr 


42,147 


Ilan Barzilay 


46,540 


Peter C. Lando 


34,654 


Robert A. Skrivanek, Jr. 


41,316 


Gary S, Engelson 


35,128 


M. Brad Lawrence 


P 47,210 


Alan W. Steele 


45,128 


Neil P. Ferraro 


39,188 


Helen C. Lockhart 


39,248 


Mark Steinberg 


40,829 


Thomas G. Field, III 


45,596 


Matthew B. Lowrie 


38,228 


Joseph Teja, Jr. 


45,157 


Stephen R. Finch 


42,534 


William R. McCielian 


29,409 


John R. Van Amsterdam 


40,212 


Edward R. Gates 


31,616 


Daniel P. McLoughlin 


46,066 


Michael G, Verga 


39,410 


Richard F. Giunta 


36,149 


James H. Morris 


34,681 


Robert H. Walat 


46,324 


Peter J. Gordon 


35,164 


M. Lawrence Oliverio 


30,915 


Lisa E. Winsor 


44,405 


William G. Gosz 


27,787 


Timothy J. Oyer 


36,628 


David Wolf 


17,528 


Lawrence M. Green 


29,384 


Edward F. Perlman 


28,105 


Douglas R. Wolf 


36,971 


George L. Greenfield 


17,756 


Michael J. Pomianek 


46,190 






James M. Hanifm, Jr. 


39,213 


Elizabeth R. Plumer 


36,637 






Therese A. Hendricks 


30,389 


Randy J. Pritzker 


35,986 






Steven J. Henry 


27,900 


Robert E, Rigby, Jr. 
Edward J. Russavage 


36,904 
43,069 
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Address all telephone calls to William G. Gosz at telephone no. (617) 720-3500. Address all 
correspondence to: 

William G. Gosz 
do Wolf, Greenfield & Sacks, P.C, 
Federal Reserve Plaza 
600 Atlantic Avenue 
Boston, MA 02210-2211 

I hereby declare that all statements made herein of my ovm knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willfiil false statements may jeopardize the validity of the application or any 
patent issued thereon. 



Inventor's signature 

Full name of first or joint inventor: 

Citizenship: 

Residence: 

Post Office Address: 



Date 



NASSAR CHEGINI 
U.S.A. 

6813 N.W. 90"^ Street 
Gainesville, FL 32650 
6813 N.W. 90'^ Street 
Gainsville, FL 32650 




rehtor's signature 

Full name of third joint inventor: 

Citizenship: 

Residence: 

Post Office Address: 



JAMESJBJJRNS 
U.S.A. 

182 Standish Road, 
Watertown,MA 04122 
182 Standish Road, 
Watertown, MA 04122 




Serial No.: PCT/US99/23014 



Inventor^s signature 

Full name of second joint 1 

Citizenship; 

Residence: 

Post Office Address: 



: MICHAEL DIAMOND 
U.SA. 

45 Oxford Road, Grosse 
Pointe, MI 48236 
45 Oxford Road, Grosse 
Pointe, MI 48236 



Inventor's signature 

Full name of first or joint i; 

Citizenship: 

Residence: 

Post Office Address: 



LENA HOLMD AHL 
Sweden 

Sofiehojdsvagen 2C, 5-441- 
43, SWEDEN 
Sofiehojdsvagen 2C, 5-441- 
43, SWEDEN 



Attorney Docket No. G0651/7026 



DECLARATION FOR PATENT APPLICATION 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name.. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an 
original, first and joint inventor (if plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention entitled 

PREVENTION OF ADHESIONS 

the specification of which is attached hereto unless the following is checked: 

[X] was filed on October 1, 1999, as United States AppUcation No. PCT/US99/23014, 
bearing attorney docket No. G0651/7000WO, and was amended on (if applicable). 

I hereby state that I have reviewed and understand the contents of the above identified 
specification, including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to the examination of this 
application in accordance with Title 37, Code of Federal Regulations, §1.56, 

I hereby claim foreign priority benefits under Title 35, United States Code, §119(a)-(d) or 
§365(b) of any foreign application(s) for patent or inventor's certificate, or section 365(a) of any 
PCT International application designating at least one country other than the United States listed 
below and have also identified below any foreign application for patent or inventor's certificate 
or PCT International application having a filing date before that of the application on which 
priority is claimed: 

Prior Foreign PCT International Application(s)and any priority claims under 35 U.S.C. §§119 
and 365(a),(b): 

Priority 
Claimed 



PCT/USOO/02988 PCT February 4, 2000 YES NO 

I hereby claim the benefit under Title 35, United States Code, §1 19(e) of any United States 
provisional application(s) listed below: 

60/102,869 October 2, 1998 

(Application Number) (filing date) 

(Application Number) (filing date) 



Serial No.: PCT/US99/23014 
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I hereby claim the benefit under Title 35, United States Code, §120 of any United States 
application(s), or §365(c) of any PCT International application(s) designating the United States 
of America listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCT International application in the 
manner provided by the first paragraph of Title 35, United States Code, §1 12, 1 acknowledge the 
duty to disclose material information as defined in Title 37, Code of Federal Regulations, §1.56 
which became available between the filing date of the prior application and the national or PCT 
International filing date of this application: 

PCT/USOO/02899 04 February 2000 published 

(Application No.) (filing date) (status-patented, pending, abandoned) 



(Application No.) (filing date) (status-patented, pending^ abandoned) 

PCT International Applications designating the United States: 



(PCX Appl. No.) (U.S. Ser. No.) (PCT filing date) (status-patented,pending,abandoned) 



I hereby appoint the following attomey(s) and/or agent(s) to prosecute this application and to 
transact all business in the Patent and Trademark Office connected therewith: 



Robert M. Abrahamsen 


40,886 


Jason M. Honeyman 


31,624 


Stanley Sacks 


19,900 


Eric Amundsen 


46,518 


Robert E, Hunt 


39,231 


Christopher S. Schultz 


37,929 


JohnN. Anastasi 


37,765 


Ronald J. Kransdorf 


20,004 


Alan B. Sherr 


42,147 


Ilan Barzilay 


46,540 


Peter C. Lando 


34,654 


Robert A. Skrivanek, Jr. 


41,316 


Gary S. Engelson 


35,128 


M. Brad Lawrence 


P 47,210 


Alan W. Steele 


45,128 


Neil P. Ferraro 


39,188 


Helen C. Lockhart 


39,248 


Mark Steinberg 


40,829 


Thomas G. Field, III 


45,596 


Matthew B. Lowrie 


38,228 


Joseph Teja, Jr. 


45,157 


Stephen R. Finch 


42,534 


William R, McClellan 


29,409 


John R. Van Amsterdam 


40,212 


Edward R. Gates 


31,616 


Daniel P. McLoughlin 


46,066 


Michael G. Verga 


39,410 


Richard F. Giunta 


36,149 


James H. Morris 


34,681 


Robert H. Walat 


46,324 


Peter J. Gordon 


35,164 


M, Lawrence Oliverio 


30,915 


Lisa E. Winsor 


44,405 


William G. Gosz 


27,787 


Timothy J. Oyer 


36,628 


David Wolf 


17,528 


Lawrence M. Green 


29,384 


Edward F. Perlman 


28,105 


Douglas R. Wolf 


36,971 


George L, Greenfield 


17,756 


Michael J. Pomianek 


46,190 






James M. Hanifm, Jr, 


39,213 


Elizabeth R. Plumer 


36,637 






Therese A. Hendricks 


30,389 


Randy J. Pritzker 


35,986 






Steven J. Henry 


27,900 


Robert E. Rigby, Jr. 
Edward J. Russavage 


36,904 
43,069 
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Address all telephone calls to William G, Gosz at telephone no. (617) 720-3500. Address all 
correspondence to: 

WiUiam G. Gosz 
do Wolf, Greenfield & Sacks, P.C., 
Federal Reserve Plaza 
600 Atlantic Avenue 
Boston, MA 02210-2211 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willfiil false statements may jeopardize the validity of the application or any 
patent issued thereon. 



Inventor's signature 

Full name of first or joint inventor: 

Citizenship: 

Residence: 

Post Office Address: 



Date 



NASSAR CHEGINI 
U.S.A. 

6813 N.W. 90"^ Street 
Gainesville, FL 32650 
6813 N.W, 90'^ Street 
Gainsville, FL 32650 



Inventor's signature Date 

Full name of third joint inventor: JAMES BURNS 
Citizenship: U.S.A. 
Residence: 1 82 Standish Road, 

Watertown,MA 04122 
Post Office Address: 1 82 Standish Road, 

Watertown, MA 04122 



Serial No.: PCT/US99/23014 



Inventor's signature 

Full name of second joint inventor: 

Citizenship: 

Residence; 

Post Office Address: 



MICHAEL DIAMOND 
U.SA. 

45 Oxford Road, Grosse 
Pointe, MI 48236 
45 Oxford Road, Grosse 
Pointe, MI 48236 



Inventor's signature 

Full name of first or joint inventor: 

Citizenship: 

Residence: 

Post Office Address: 



LENA HOLMDAHL 
Sweden 

Sofiehojdsvagen 2C, 5-441- 
43, SWEDEN 
Sofiehojdsvagen 2C, 5-441- 
43, SWEDEN 



